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Abstract

Introduction

Cystic nematode is one of the limiting factors of sugar beet growth. Considering the importance
and extent of this nematode in Iran and in order to prevent its damage, it is recommended to use
resistant cultivars. The prerequisite for the development of resistant cultivars is the presence of
resistant genotypes. Therefore, this study was aimed to evaluate the quantitative and qualitative
yield of new sugar beet hybrids and determining their agronomic value in the field with natural
infection under sugar beet cyst nematode in Razavi Khorasan province.

Materials and Methods

In order to determine the agronomic value of advanced sugar beet hybrids, 15 new domestic
hybrids along with two resistant (Aria) and sensitive (Sharif) control cultivars were evaluated
during the years 2020 and 2021 in the field infected with cystic nematode in Torogh Agricultural
Research Station (Mashhad) in the form of randomized complete block design with four
repetitions. The investigation of resistance to sugar beet cyst nematode of 17 genotypes was also
carried out under greenhouse conditions using a completely randomized design with 10
replications. Muller's method was used to evaluate cultivars under greenhouse conditions. After
performing the homogeneity of variances test through Bartlett's test, composite analysis of two
years' data was done. By using correlation coefficients between measured parameters, their
relationships were compared to each other. In order to group the experimental materials, Ward's
cluster analysis was used. LSD test was used at the probability level of five percent to compare
the mean of the traits.
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Results and Discussion

The combined analysis of variance showed a significant difference between the hybrids in terms
of all traits. Mean comparison showed that hybrid SBSI 126 had the highest root yield (57.91
tonha™). In addition, this hybrid had higher values of sugar content, sugar yield and white sugar
yield than the resistant control cultivar (Aria) as well as the average of all genotypes. The SBSI
138 hybrid had the lowest values of root yield, sugar yield, white sugar yield, sugar content and
white sugar content, and it was the most sensitive genotype to cyst nematode among the
genotypes after the sensitive control variety (Sharif). The results of cluster analysis in the field
experiment showed that hybrids SBSI 126, SBSI 129 and SBSI 128 had high yield potential and
were placed in one cluster.Correlation coefficients of studied traits showed that the highest
positive and significant correlation (0.97) was found between root yield and sugar yield and the
highest negative and significant correlation (-0.93) was also obtained between extraction
coefficient of sugar and sugar beet molasses. There was a positive and significant correlation at
the level of 1%between white sugar yield and root yield (0.85), sugar content (0.40), sugar yield
(0.95), potassium (0.57), nitrogen (0.51) and molasses sugar percentage (0.25). While a negative
and significant correlation was observed between white sugar yield and alkalinity coefficient (-
0.52) at the level of 1%. In this research, there was a significant difference at the level of 1%
between the evaluated genotypes in greenhouse conditions in terms of female index of the cyst
nematode (FI). The results of cultivar grouping according to Schmidt and Shannon showed that
the SBSI 126 genotype with the lowest index (11.66%) has the highest resistance among
genotypes.

Conclusion

In general, the results showed that the SBSI 126 hybrid can be recommended as a cyst nematode-
resistant hybrid for growing in infected fields due to its resistance and high white sugar yield.

Keywords: Female index of the cyst nematode (FI), Genotype, Resistance, White sugar yield.
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Figure 1. The creation of numerous hairy
roots and the presence of nematode cysts on
sugar beet root
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Table 1. Grouping the genotypes based on female index of the cyst nematode (FI) using Schmidt and

Shannon method

Group

Female index of the cyst nematode (FI)

R(Resistant)
MR(Moderately Resistant)
MS(Moderately Suceptible)
S(Suceptible)

<10
10-30
31-60

>60
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Table 2. Results of combined variance analysis (mean squares) of yield and qualitative traits of different sugar beet hybrids in two years (2020 and 2021)

Extraction

SOV. df Rootyield ~ Sudd Sugar White sugar  White sugar K N Alkalinity ~ coefficient ~ V10lasses

content yield yield content of sugar sugar

Year 1 21673.34** 1.14ns 623.72* 145.33** 86.91ns 76.11ns 165.97* 80.53* 996.47* 3192.56ns 68.15*
Replication/year 3 587.04 2.53 10.79 2.33 4.79 6.85 1.47 0.36 0.86 45.88 0.79

Hybrid 16 983.51** 5.33** 32.60** 15.97** 9.7** 11.05** 4 .54** 0.21* 14.48** 110.05** 0.82**

HybridxYear 16 222.06** 1.79ns 6.23** 2.98* 3.71ns 1.51ns 1.30** 0.47** 8.19** 58.85ns 0.59**
Error 96 76.23 1.67 2.08 1.38 3.18 1.54 0.40 0.11 3.69 44.48 0.33
CV (%) 18.89 8.10 19.04 23.68 16.59 17.61 9.34 17.39 21.87 10.00 12.50

ns,*,**: Non-significant, Significant at 5% and 1% probability levels, respectively.

Table 3. Mean comparison of yield and qualitative traits of different sugar beet hybrids |

Hybrid Root yield Sugar Sugaryield ~ Whitesugar ~ White sugar Na(Meg/ K(Meg/10 N(Meg/10  Alkalinity Extraction coefficient ~ Molasses

(t.ha-1) content (t.ha-1) yield (t.ha-1) content 100g) 0g) 0g) (Meg/100g) of sugar (%) sugar (%)

SBSI 124 46.55 ab 16.58 abc 7.86 ab 5.30 ab 11.59 abc 6.07 bc 7.08 a 1.98 ab 8.20 def 69.32 abc 4.39 bc
SBSI 125 52.44 a 16.08 abc 8.58 ab 5.59 ab 10.78 abc 6.51 abc 7.52a 219a 7.94 def 66.52 abc 471ab
SBSI 126 5791a 16.00 abc 9.58 a 6.28 ab 10.62 abc 6.83 abc 7.44 a 2.09 ab 7.89 defg 66.08 abc 4.78 ab
SBSI 127 50.75 a 17.09 ab 8.98 ab 6.36 ab 12.30 ab 5.70 bc 6.87 ab 1.96 ab 7.80 defg 71.90 ab 4.19 bc
SBSI 128 57.69 a 14.98 bc 8.84 ab 5.30 ab 9.35 bc 7.95 abc 7.15a 1.74 ab 10.97 a 61.82¢c 5.03a
SBSI 129 57.61a 16.09 abc 9.67 a 6.28 ab 10.72 abc 6.84 abc 7.48 a 1.91 ab 9.10 bed 66.07 abc 4.78 ab
SBSI 130 48.26 ab 15.43 abc 7.61 ab 4.77 abced 9.89 bc 7.86 abc 6.95 ab 1.67 ab 10.74 a 63.71 bc 493 ab
SBSI 131 46.91 ab 16.52 abc 7.92 ab 5.36 ab 11.47 abc 6.74abc  6.64 abc 1.76 ab 8.67 cde 69.14 abc 4.45 be
SBSI 132 48.53 ab 15.36 bc 7.61 ab 4.82 abcd 9.96 bc 7.35 abc 7.09 a 1.57b 10.00 abc 64.22 bc 4.79 ab
SBSI 133 49.50 ab 1761a 8.94 ab 6.52a 13.14a 5.47¢c 6.21 abc 1.90 ab 7.16 fg 74.45 a 3.88¢c
SBSI 134 50.48 a 16.49 abc 8.58 ab 5.91ab 11.55 abc 6.03 bc 6.97 ab 2.05ab 7.34 efg 69.82 abc 4.34hc
SBSI 135 48.20 ab 15.69 abc 7.66 ab 4.85 abc 10.36 abc 6.67 abc 7.46 a 2.04 ab 8.62 cde 65.05 abc 4.73 ab
SBSI 136 49.83 ab 16.48 abc 8.40 ab 5.62 ab 11.17 abc 6.86 abc 7.23a 1.92 ab 8.06 def 67.68 abc 4.70 ab
SBSI 137 31.63 ab 1457 c 454 bc 2.49 de 9.17¢c 9.16 ab 5.25bc 1.77 ab 10.26 ab 6l41c 4.80 ab
SBSI 138 28.71ab 14.83 ¢ 458 b 2.76 cde 9.26 ¢ 9.99a 492¢c 1.80 ab 10.24 ab 61.96 ¢ 4.97 ab

Arya 45.07 ab 15.33 bc 7.06 abc 4.39 bed 9.91 bc 7.50 abc 6.97 ab 1.76 ab 9.89 abc 64.14 bc 4.82 ab

Sharif 15.68 b 16.25 abc 2.10c 1.69¢e 11.44 abc 6.46 abc 6.18 abc 1.93 ab 6.50 g 69.88 abc 4.21 bc

Mean 46.22 15.96 7.56 4.96 10.75 7.06 6.79 1.88 8.79 66.66 4.62

Means with same letter in each traits are not significantly different based on Duncan's Multiple Range (P<0.05).
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Figure 2. Dendrogram of cluster analysis for 17 sugar beet genotypes based on all of studied traits
with Ward method
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Table 4. Correlation coefficients among studied traits in the different hybrids of sugar beet

Traits 1-'Root 2-Sugar 3- Sugar 4-Wh|'te 5-White sugar 6-Na 7.K 8-N 9-Alkalinity 1Q-Extract|on 11-Molasses

yield content yield sugar yield content coefficient of sugar Sugar

1 1.00

2 -0.07 ns 1.00

3 0.97** 0.13 ns 1.00

4 0.85** 0.40** 0.95** 1.00

5 -0.33** 0.92** -0.14ns 0.16ns 1.00

6 0.20* -0.76** 0.06ns -0.20ns -0.87** 1.00

7 0.75** -0.10ns 0.72** 0.57** -0.42** 0.20* 1.00

8 0.68** -0.07ns 0.67** 0.51** -0.40** 0.40** 0.77** 1.00

9 -0.54** -0.23** -0.57** -0.52** 0.06ns -0.09ns -0.61** -0.85** 1.00

10 -0.47** 0.78** -0.31** -0.01ns 0.96** -0.85** -0.59** -0.60** 0.27** 1.00

11 0.62** -0.54** 0.51** 0.25** -0.82** 0.77** 0.77** 0.79** -0.48** -0.93** 1.00

*, ** significant at 5%, 1% and ns: no significant differences
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Table 5. Results of analysis of variance (mean squares) of female index of the cyst nematode (FI) of

different sugar beet hybrids in green house conditions

S.0.V. df Female Index of the cyst nematode (FI)
Hybrid 16 20.364**
Error 153 2.978
CV (%) 28.78

**: Significant at 1% probability level.

Table 6. Mean comparison of female index of the cyst nematode of different sugar beet hybrids in

green house conditions

Female index of the cyst nematode FI

Hybrid (%) Resistance
Sharif 100.00 S(Suceptible)
SBSI 138 70.93 S(Suceptible)
SBSI 128 51.63 MS(Moderately Suceptible)
Arya 44.04 MS(Moderately Suceptible)
SBSI 131 43.76 MS(Moderately Suceptible)
SBSI 124 41.34 MS(Moderately Suceptible)
SBSI 136 37.32 MS(Moderately Suceptible)
SBSI 137 37.31 MS(Moderately Suceptible)
SBSI 134 36.51 MS(Moderately Suceptible)
SBSI 129 36.34 MS(Moderately Suceptible)
SBSI 127 34.79 MS(Moderately Suceptible)
SBSI 130 34.72 MS(Moderately Suceptible)
SBSI 133 32.93 MS(Moderately Suceptible)
SBSI 125 32.02 MS(Moderately Suceptible)
SBSI 132 30.68 MS(Moderately Suceptible)
SBSI 135 24.20 MR(Moderately Resistance)
SBSI 126 11.66 MR(Moderately Resistance)
Mean 41.19
LSD 0.05 20.80
LSD 0.01 27.46
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